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INTRODUCTION
Since the last compilation of restriction enzymes (1), 156 new entries have been added
including 12 new specificities. With the growing size of this database and the recognition that
the most widespread use of the information is as a database for computer programs predicting
restriction enzyme cleavage patterns, the new format has been continued. This format is
intended to contain the minimal amount of information required by a computer program. It
should be noted that only enzymes for which the recognition sequence is known are included.
This new list is shown in the first Table, while an alphabetical listing of all Type II enzymes is
presented in the second Table. A copy of the restriction enzyme data base in its previous format
(2), including enzymes of unknown recognition sequence, will be available upon request It
should also be noted that an alternative compilation of these enzymes has recently been
produced (3).
The database shown in these Tables is available online through the BIONET computer
resource. A version corresponding to the printed text is located in the file
<ROBERTS>RESTRICT.NAR Several alternative versions are available and are documented in
<ROBERTS>RESTRICr.DOC
In forming this list, all endonucleases cleaving DNA at a specific sequence have been
considered to be restriction enzymes, although in most cases there is no direct genetic evidence
for the presence of a restriction-modification system. The endonucleases are named in
accordance with the proposal of Smith and Nathans (4).
Several enzymes appear in this list with revised names. These revisions were made to
avoid confusion with existing enzymes or to increase the uniformity of the names. In each case
the name changes were made with the approval of the appropriate authors. The specific
changes are as follows. EagKI replaces Eagl (5) and AniMl replaces Anil (130), since the latter
names had been used for other enzymes. Nspl-V replaces Nsp(7524)I-V (6). This had already
been used in many publications and catalogs. CviQl replaces CviU (7) to show that this enzyme
comes from a strain different from that encoding Cvil.
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Enzyme1
Aim
Accl
Acy\
Afm
AflUl
AhaYD.
AM
AhoNl
Apal
ApaU
Asul
Isoschizomers
Ahall
Aosll
AstWl
Asuin
BbiU
HgiDl
HgiGl
Hgirm
Nksn
Dral
MM
Otul
OtuNl
Oxal
Amel
Snol
Vnel
Aptd
Bac36
BspBU
C/r4I
CfrSl
Type II enzymes
Recognition2
Sequence
GACGTlC
GTiMKAC
GRiCGYC
GRiCGYC
GRiCGYC
GRiCGYC
GR-lCGYC
GRiCGYC
GR-LCGYC
GRiCGYC
GRiCGYC
GRCGYC
CiTTAAG
AiCRYGT
TTTiAAA
TTTiAAA
AGiCT
AGiCT
AGCT
AGCT
AGCT
CAGNNNiCTG
GGGCCiC
GiTGCAC
GTGCAC
GiTGCAC
GiTGCAC
G i C N C C
GGNCC
G i G N C C
G i G N C C
GGNCC
GGNCC
Me3
site
3(5)
4(5)
Commercial4
source
MNRU
ABGIMNPRU
N
A
AGN
G
ABGIMNPRU
ABGIMNPRU
N
BGIMNFRU
AGN
P
Reference
8
9
10
11
12
13
13
14
15
15
16
17
18
18
19
20
17,21-24
25,26
27
28
29
30
31,32
33
27
3435
36
37
38
38
39
41,44
41,44
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Enzyme1 Isoschizomers Recognition2
Sequence
AsuU
Aval
Avail
C/rl3I
C/j-231
C/r33I
Cfr45l
Cfr461
Cfr171
C/rNI
Eco39I
EaA7U
MjaH
NlaDU
NmuEU
NmuSl
NspW
Pspl
Sau%I
Sdyl
BstBI
FspU
Lspl
Mini
NspV
NspBl
Aqu\
Avrl
BstSl
EcoSSl
NspW
NspSAl
Afll
AspVm
GiGNCC
GGNCC
GGNCC
GGNCC
GGNCC
GGNCC
GGNCC
GGNCC
GGNCC
GGNCC
GGNCC
GGNCC
GGNCC
GiGNCC
GGNCC
G-lGNCC
GGNCC
TT-lCGAA
TTCGAA
TTlCGAA
TTiCGAA
TTiCGAA
TTCGAA
TTCGAA
C4.YCGRG
CiYCGRG
CYCGRG
CiYCGRG
CYCGRG
C4.YCGRG
C4-YCGRG
GiGWCC
GiGWCC
GGWCC
Me3 Commercial4
site source
4(5) AU
R
BGMNP
GP
N
AR
ABGIMNPRU
1(5)
ABGIMNPR
Reference
40,41
42
43
43
43
43
45
46
47
48
49
50
51
6
52
53
54
1335
56
57
34,35
58
6
59
60,61
62^3
64
56
65
6
66
60,61,67,68
18
69
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Enzyme1
AvaUl
AvrR
Ball
BamHl
Isoschizomers
BamN,I
Bme216I
BUI
Caul
C/mD
EagMl
EaA7\
Erpl
Fdil
FspMSl
GspM
HgiBl
HgiCU
HgiEl
HgiHUl
Hgifl
NspHII
Sfnl
SinAI
SinBl
SinCl
SinDl
SinEl
SinFl
SinGl
SinHl
Sinl
SinJI
Trul
EcoT221
Nsil
Recognition2
Sequence
GiGWCC
GiGWCC
GGWCC
G4.GWCC
GGWCC
GiGWCC
GiGWCC
GiGWCC
GiGWCC
G4OVCC
GGWCC
G^GWCC
GiGWCC
G-lGWCC
GiGWCC
GiGWCC
GGWCC
GGWCC
GGWCC
GGWCC
GGWCC
GGWCC
GGWCC
GGWCC
GGWCC
GGWCC
GiGWCC
GGWCC
GGWCC
ATGCAT
ATGCAlT
ATGCA4-T
CiCTAGG
TGGiCCA
GiGATCC
Me3
site
4(5)
5(5)
Commercial4
source
U
P
G
U
BMNP
N
ABGIN
ABGIMNPRU
Reference
70-72
73,74
75
76,77
78
79
47,80
38
81,82
38
83
15
15
15
16
16
59
84
85
85
85
85
85
85
85
85
8637
85
88
89,90
91
92
64,93
94,32
95-97
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Enzyme1
Bbvl
BbvU
Bell
Bgll
Isoschizomers
Aacl
Aael
AccEBl
/l/il2257I
/U/12258I
MR
BamFl
BamKl
BamNl
Bstl
BstQl
Cdl
Ddsl
Gdol
Ginl
Goxl
Mlel
NasBl
NspSAW
Rhsl
AhoXl
Atud
BspXU
BstGl
BstKl
Cpel
Qhl
Fbal
Povl
SstTV
Vanl
Recognition2 Me3 Commercial4
Sequence site source
GGATCC
GGATCC
G-lGATCC
GGATCC
GGATCC
G-lGATCC
GGATCC
GGATCC
GGATCC
GiGATCC GR
GGATCC
GGATCC
GGATCC
GGATCC
GGATCC
GGATCC
GGATCC
GGATCC
GiGATCC
GGATCC
GCAGC(8/12) GIN
GCAGC(8/12)
GAAGAC(2/6)
TiGATCA ABGIMNRU
TGATCA
TiGATCA
TGATCA
TGATCA
TGATCA
TGATCA
TGATCA
TiCATCA
TGATCA
GCCNNNNiNGGC BGIMNPRU
GCCNNNNNGGC
Reference
98
98
99
100
100
101
102
102
71
103,104
56
105
106
98
107
98
25
25
66
108
97,109-111
112
113
114
115
116
117
56
118
119
84
120
121
122-125
126
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Enzyme1
Bgm
Bin\
BsePl
BsmAI
Bsml
BspHl
BspMl
BspMll
Bsrl
BstEU
BstXl
CauU
Isoschizomers
NspMACI
Alwl
BthU
BsoPl
BsrHl
BssHU
RspXI
AcclU
Kpnll
Mrol
AspAl
Bsttll
BstDl
BstPl
Cft7l
C/rl9I
Ecfll
Eco91I
Eco065I
Koxl
NspSAR
BssGl
BsfTl
Recognition2 Me3
Sequence site
A.LGATCT
A-lGATCT
GGATC(4/5)
GGATCC4/5)
GGATC
GCGCGC
GCGCGC
GCGCGC
GiCGCGC
GTCTC
GAATGC(1/-1)
TiCATGA
TiCATGA
ACCTGC(4/8)
TiCCGGA
TiCCGGA
TCCGGA
TiCCGGA
ACTGG(1/-1)
GiGTNACC
GiGTNACC
GGTNACC
GGTNACC
GiGTNACC
GGTNACC
GGTNACC
GlGTNACC
GGTNACC
GiGTNACC
GiGTNACC
GiGTNACC
CCANNNNNiNTGG
CCANNNNNNTGG
CCANNNNNNTGG
CCiSGG
Commercial4
source
ABGIMNPRU
N
GN
GN
N
G
N
N
AG
U
BGMNRU
GNP
Reference
122,123,127
128
129
130
131
117
117
117
117,476
132
55
133
134
130,135
130,135
55,136
137
138
27
139,140
35
141
56
142
41
43
143
144
145,146
147
66
117,148
117
117
76,77,149
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Enzyme1
C/rlOI
C/rl
CZal
CwJI
Dde\
Dpnf
Isoschlzomers
Ahal
AseE
Bail
HgSlW
Neil
RshU
C/rl 41
C/r38I
C/r39I
C//-40I
Eoel
£co90I
Ecol64I
EcoHI
Asp707\
Banm
Bcml
Bscl
BsplO6I
BspXl
CviKl
CviU
CviMl
CciNl
CciOI
C/uf
NanlT
NgoDin*
NmuDI*
Recognition2
Sequence
CC-lSGG
CCiSGG
CClSGG
CCSGG
CCiSGG
CCSGG
RiCCGGY
YiGGCCR
YGGCCR
YGGCCR
YGGCCR
YGGCCR
YiGGCCR
YGGCCR
YGGCCR
YGGCCR
ATiCGAT
ATCGAT
ATCGAT
ATiCGAT
AT4CGAT
ATiCGAT
ATiCGAT
RGiCY
RGCY
RGCY
RGCY
RGCY
RGCY
CiTNAG
GAiTC
GAiTC
GATC
GATC
GATC
Me3
site
2(4)
2(5)
4(5)
4(5)
1(5)
Commercial4
source
A
BGMNU
AU
GN
ABGMNR
U
BGIMNPRU
ABGIMNP
Reference
11
150
151-155
156
157,158
73
41,44,155,159
44,155,160,161
41
42
43
43
162,163
144
164
28
165
69
8
166
35,167
168
116
169
170
170
170
170
170
171-173
174-176
177,178
179
180
50
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Enzyme1
Droll
Drain
Dsfll
Earl
Eco31I
Eco47IIJ
Eco57I
EcoNI
EcoR]
EcoRDS
Isoschizomers
NmuEf
NsuDl'
EcoOl09I
PssI
Eco42I
Eco51I
Eco95I
Eco97I
EcolOlI
Ecol20I
Ecol27I
Ecol29I
Ecol55I
Ecol56I
Ecol57I
Ecol62I
Ppol
i4»H
Fs/I
BsfVVI
EcoSn
Ecol59I
RsrI
Ssol
Recognition2
Sequence
GATC
GATC
RGiGNCCY
RGiGNCCY
RGGNC4-CY
CACNNNiGTC
CiCRYGG
CTCTTC
GGTCTC(l/5)
GGTCTC
GGTCTC
GGTCTC
GGTCTC
GGTCTC
GGTCTC
GGTCTC
GGTCTC
GGTCTC
GGTCTC
GGTCTC
GGTCTC
GGTCTC
AGCiGCT
AGClGCT
CTGAAG(16/14)
CTGAAG
CCTNNiNNNAGG
CCTNNNNNAGG
GiAATTC
GAATTC
GAATTC
GiAATTC
GiAATTC
4CCWGG
CCiWGG
Me3
site
3(6)
2(5)
Commercial4
source
GM
AGN
I
MN
AU
ABGIMNPRU
BG
Reference
181
50
182-184
185
106,186
182-184
187
27
188
189
164
191
192
189
189
190
190
189
189
189
190
130
47
193
194
195
1%
132
197-199
191
190
200,201
202
203-205
150
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Enzyme1 Isoschizomers
+ Aoii
+ Apyl
AtuBl
AtuU
BinSl
BstGU
+ Bstm
BstOl
arm
Cfr5l
C/rlll
C/WOI
CfrZ21
C/r24I
Cfr75l
Cffm
Cfr2Sl
CftWl
CfrtOl
C/r31I
Cfr351
QrS37I
cm
EagKI
EcaTl
£c/66I
EclU
EdS39I
Ec»38I
£a>40I
Eco41I
Eco60I
Eco61I
E»67I
Ec»7DI
Recognition2
Sequence
CC4-WGG
CCiWGG
CCWGG
CX^VGG
CCWGG
CCWGG
CC4.WGG
CCWGG
CCWGG
CCWGG
CCWGG
CCWGG
CCWGG
CCWGG
CCWGG
CCWGG
CCWGG
CCWGG
CCWGG
CCWGG
CCWGG
CCWGG
CC4-WGG
CCWGG
CCWGG
CCWGG
CCWGG
CCWGG
CCWGG
CCWGG
CCWGG
CCWGG
CCWGG
CCWGG
CCWGG
Me3 Commercial4
site source
M
N
Reference
98
206
207
208
131
117
209
56
210
41,44
41,44
43
43
43
43
43
43
43
43
43
43
156
119
5
55
192
211
156
46
46
46
44
44
191
191
r279
Downloaded from https://academic.oup.com/nar/article-abstract/16/suppl/r271/2358541
by Cold Spring Harbor Laboratory user
on 08 November 2017
Nucleic Acids Research
Enzyme1
+
EcoRV
Espl
Finl
Fnu4HI
FnwDII
Isoschizomers
Eco71I
Ecol28I
Ecol36I
Ecol65I
Mphl
Mval
SgrU
TaqXl
Zanl
BrtRI
Cajl
Eco32I
Hjal
Nanl
NflAl
NsiCl
CdR
Fbrl
AccU
BaFl
BceRl
Bq>\
BstUl
B«ull92U
Bsull93I
B$u6633I
BsuEU
FspMl
HmlO56I
Mvnl
Recognition2
Sequence
CCWGG
CCWGG
CCWGG
CCWGG
CCWGG
CClWGG
CCWGG
CClWGG
CCiWGG
GATlATC
GATATC
GATlATC
GATlATC
GATATC
GATATC
GATATC
GATlATC
GClTNAGC
GCTNAG
GTCCC
GClNGC
GClNGC
CGlCG
CGlCG
CGCG
CGCG
CGlCG
CGlCG
CGCG
CGCG
CGCG
CGCG
CGCG
CGCG
CGlCG
Me3 Commercial4
site source
2(4) AU
ABGIMNPRU
G
N
AG
N
M
Reference
212
190
190
164
213
214,215
216
217
218
219,220
56
221
44,222
477
179
223
224
225
105
130
226
84
227
9,228
229
102
230
56
54
54,102
102^31
54,232
130
233
234
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Enzyme1
FoJd
GdiU.
Gsul
Hae\
HaeU
HaeUl
Isoschizomers
PflAd
Thai
HinGim
HmHl
Ngol
Asp7421
BcflW.
BM
BluU
Bsel
BshM
BshBl
BsKJ
BshDl
BshEl
BshFl
Bshl
Bsp71I
Bsp211I
Bsp226\
BspRI
Bssd
BstCl
BstJI
BSM1076I
BsuUUl
BsuRI
C/ml
cm
Recognition2
Sequence
CGCG
CG4CG
GGATG(9/13)
GGATG
YGCCCG(-5/-l)
CTGGAG(16/14)
WGGiCCW
RGCGC4-Y
RGCGCY
RGCGCY
GGiCC
GGCC
GGCC
GGCC
GGCC
GGCC
GGCC
GGCC
GGCC
GGCC
GGCC
GGCC
GGCC
GGCC
GG4CC
GGCC
GG4CC
GGCC
GGCC
GGCC
GGCC
GGCC
GGlCC
GGCC
GGiCC
Me3 Commercial4
site source
BI
AMN
ABGIMNR
3(5) ABGIMNPRU
3(5) G
Reference
27
235
236
237-239
240
241,242
238
243,244
245
246
247,248,249
156
250
251
240
252
83
83
83
83
83
83
83
250
250
250
253-255
117
117
56
102
102
248,256,257
78
258
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Enzyme1
Hgal
HgiM
HgiCl
HgiEU
HgiJU
Isoschizomers
DsflU
FmSI
FnuDl
Hhgl
Mnil
Mnnll
NgoU
NgoPU
NgoSl
Nlal
Pail
Pan
Ppul
Sfal
SplUl
Sual
Sull
TspZNl
Ttnl
Vhal
Aspm
Banl
Eco50I
Eco&U
HgOU
Bonn
Bvul
C/r48I
Eco24I
Eco25I
Recognition2 Me3 Commercial4
Sequence • site source
GCiCC
GGCC
GGiCC
GGCC
GGCC
GGCC
GGCC
GGiCC
GGCC
GGCC
GGCC
GG-lCC R
GGCC
GGiCC
GGCC
GGiCC
GGCC
GGCC
GGCC
GGCC
GACGO5/10) N
GWGCWiC N
GWGCWiC
GiGYRCC
GiGYRCC GIMNRU
GGYRCC
GGYRCC
GiGYRCC
ACCNNNNNNGGT
GRGCYiC
GRGCYiC GIMNRU
GRGCYiC
GRGCYC
GRGCYC
GRGCYC
Reference
187
84
227
55
213
259
260
224
49
261
107
262^63
107
264
265
266
267
268
82
108
181,245,269
270
479
15,271
8,271
164
191
16
15
16
8
272
43
210
210
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Enzyme1 Isoschlzomers
Eco26I
Eco35I
Eco68I
Ecoll3I
EcoT38I
KoxU
Hhal
Bail
Cfol
FnuDm
HmGUI
HmPlI
HmSH
HinS2I
MnnlV
SciNI
HmdII
Hmll60II
Hmll61D
HmJCI
Hindi
MnnI
Hindin
.4sp52I
Bbrl
Bpel
Bstm
Cfr321
Chul
Eco65I
Eco98I
EcoVm
Hml73I
HinlO76III
Recognition2
Sequence
GRGCYC
GRGCYC
GRGCYC
GRGCYC
GRGCYC
GRGCY-lC
GCGiC
GCGC
GCGC
GCGiC
GCGC
GiCGC
GCGC
GCGC
GCGC
GiCGC
GTYlRAC
GTYRAC
GTYRAC
GTYRAC
GTY4-RAC
GTY4.RAC
GTYRAC
AiAGCTT
AAGCTT
AAGCTT
AAGCTT
A4-AGCTT
AAGCTT
AAGCTT
AAGCTT
AAGCTT
Ai-AGCTT
AAGCTT
AAGCTT
Me3
site
2(5)
5(6)
1(6)
Commercial''
source
ABGNPRU
BIMP
N
M
ABGINPRU
ABGIMNPRU
Reference
44
210
192
189
91
147
273,274
28
106
227
237,275
276
276
276
259
277
278-281
282
233
233
283
284
259
280,281,285
156
55
286,287
288
43
282
192
192
289
237
233
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Enzyme1
Hmfl
Hpal
HpaU
Hphl
Kpnl
Isoschizomers
HmJCn
Hinbin
HinfU
Hsul
Mhl
CwBI
CviCl
CviDl
CviEl
CviFl
COTGI
FnuAl
HhaU
Ncal
NovU
NSJHI
BseU
Asp748l
BsuU921
BsuFl
FinU
HepU
Mnia
Mnol
Mspl
SecU
SfaGUl
NgoBl
Asp/TlSl
EcoU91
Recognition2
Sequence
AAGCTT
AAGCTT
AAGCTT
AlAGCTT
AAGCTT
GlANTC
G4-ANTC
GANTC
GANTC
GANTC
GANTC
GANTC
GlANTC
GlANTC
GANTC
GANTC
GANTC
GTTlAAC
GTTAAC
ClCGG
CCGG
CCGG
CCGG
CCGG
ClCGG
CCGG
CiCGG
CiCGG
CCGG
CCGG
GGTGA(8/7)
GGTGA
GGTACiC
ClGTACC
GGTACC
Me3
site
2(6)
5(6)
2(5)
1(5)
1(5)
-2(5)
Commercial*
source
ABGIMNPRU
ABGIMNPRU
BGMNPRU
AGI
ABGIMNPRU
N
ABGIMNPRU
M
Reference
283
55,290
291
55
213
290,292,293
294
294
294
294
294
294
227
295-297
298
298
299
300-302
252
249,300,301
156
54,102
54,10^232
130
245,303
213
55,304
111,305,306
307
308
290,309
49,480
310,311
312
190
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Enzyme1
Ksp632I
Mael
MaeU
MaeUl
Mbol6
+
+
+
+
+
Isoschlzomers
KpnK14I
Nmil
StkAl
SthBI
SthO
SthDl
SthEI
SthFl
SthGl
SthHl
SM
Sthjl
SthKI
SthU
SthMl
SthNl
Mjal
Bce243l
BssPI
Bsp&tt
Bsp67l
Bsp74I
Bsp76I
BsplOSl
BspM
BsrPII
BssCU
BstEJJi
BstXU
Cpal
Cpfi
Recognition2
Sequence
GGTACC
GGTACC
GGTACC
GGTACC
GGTACC
GGTACC
GGTACC
GGTACC
GGTACC
GGTACC
GiGTACC
GGTACC
GGTACC
GGTACC
GGTACC
GGTACC
CTCTTC(l/4)
CiTAG
CTAG
AlCGT
iGTNAC
iGATC
•IGATC
GATC
GATC
iGATC
GATC
GATC
iGATC
iGATC
GATC
GATC
GATC
GATC
GATC
iGATC
Me3 Commercial4
site source
M
M
M
BGINR
Reference
156
313
85
85
85
85
85
85
85
85
85
85
85
85
85
314
478
315
48
315
315
316
317
117
250
250
250
250
250
39
117
117
55,139,318
117
254
182
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Enzyme1 Isoschizomers
CwAI
CinBII
CviHl
DpnII
FnuAll
FnuCl
+ FnuEl
Had
Mail
MmeU
MnoUl
Mosl
Mspem
MM
Ndell
NflAB.
NflBl
Nfll
NlaDl
NkU
NmeCl
Nphl
NMAI
Nsp AI
Nsul
Pfal
Sol AI
SaMl
+ Sou3AI
Sau6782I
SinMl
TruB
MboE
Ncul
TcA
Recognition2
Sequence
iGATC
GATC
GATC
GATC
GATC
ICATC
iGATC
iGATC
GATC
GATC
GATC
GATC
GATC
GATC
iGATC
GATC
GATC
GATC
GATC
-iGATC
•IGATC
iGATC
GATC
GATC
GATC
GATC
GATC
GATC
-LGATC
GATC
GATC
GATC
GAAGA(8/7)
GAAGA
GAAGA
Me3 Commercial4
site source
2(6)
B
4(5) ABGIMNPRU
5(6) BGINR
Reference
319,320
321
170
174,176
55,227
227
227
322
25
323
55
316
38
117
298
223
324
298
49
261
224
224
325
25
50
305
196
1%
326327
328
50
88
316329-331
332
267
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Enzyme1
MM
Mmel
Mnn
Mse\
Mstl
Noel
Isoschizomers
Apel
Aosi
Av01
FdiTI
Fspl
GspAU
AmeE
AnibAI
ApeAd
Aprl
EcoS61
Misl
NasWI
Nbal
Nbrl
NgoMI
NmwFI
Nmul
NspWl
NtaSa
PgR
Psp61I
Rlul
SacAI
Said
Saol
SauM
SfluBMKl
Skd
Recognition2
Sequence
A-lCGCGT
ACCX:CT
TCCRAC(20/18)
CCTC(7/7)
TiTAA
TGCiGCA
TGCiGCA
TGClGCA
TGCiGCA
TGClGCA
TGCGCA
GCCiGGC
GCCGGC
GCCGGC
GCCGGC
GCCGGC
GCCGGC
GCCGGC
GCCGGC
GCCGGC
GCCGGC
GCCGGC
GCCGGC
GCCGGC
GCCGGC
GCCGGC
GCCGGC
GCCGGC
GCCGGC
GCCGGC
GCCGGC
GCCGGC
GCCGGC
GCClGGC
GCCGGC
Me 3 Commercial4
site source
ABGIMNPRU
GN
N
G
GN
GMNU
Reference
236
196
323
111,333
130
110334
12
87
81,82
57,335
83
336
27
130
27
25
44
139
25
54
54
337
50
298
25
84
338
38
339-341
45
27
342
324
343
50
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enzyme1
Narl
Ncol
Ndel
Nhel
NlaUl
maw
Natl
Nrul
Nspl
NspBU
PflMl
Plel
PmaCl
PpuMl
PstI
Isoschlzomers
BbeAI
Bbel
BmSH
Eco78I
Naml
Ndal
NunU
Sfol
NspSAIH
Bai
Amal
Sa/DI
Sbo\31
NspHI
Eco721
A1Q8821
AUAV
Asp36l
AspTOSl
Bbil
Recognition2 Me3
Sequence site
GGlCGCC
GGCGCC
GGCGCiC
GGCGCC
GGCiGCC
GGCGCC
GGlCGCC
GGlCGCC
GGCGCC
ClCATGG
CCATGG
CA-lTATG
GiCTAGC
CATGJ.
GGNiNCC
GGNNCC
GClGGCCGC
TCGiCGA
TCGCGA
TCGCGA
TCC4CGA
RCATGiY
RCATGiY
CMG4CKG
CCANNNNiNTGG
GAGTC(4/5)
CAClGTG
CAC4GTG
RGlGWCCY
CTGCA4G 5<6)
CTGCAG
CTGCAiG
CTGCAG
CTGCAG
CTGCAG
Commercial4
source
BGN
A
G
ABGMNPR
BNR
BGMNPR
N
N
AGMNPRU
ABGMNRU
A
G
G
N
N
N
ABGIMNPRU
Reference
344
131
345
131
346
347
348
117
130
117
66
349
313
261
261
193
350,351
313
108
27
91
6
59
59
130
352
353
354
130,355
332^56,357
100
358
210
69
14
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Enzyme1 Isoschizomers Recognition2
Sequence
Me3 Commercial4
site source
Reference
Bal70I
Bsp63I
Bsp78I
BspBI
BsuBI
Cauin
c/n
C/rA4I
EoePI
£c/77I
Ed593I
Eco48I
Eco49I
Eco83I
£col33I
Ecol41I
Ecol61I
Ecol67I
Maul
Mkrl
NasI
NgW
Noel
PrmUl
Pma\
Pmyl
SdM
Sfll
SMI
XmaO.
Xorl
XpW
Yen AI
Y01BI
YenQ
CTGCAG
CTGCAiG
CTGCAG
CTGCAiG
CTGCAG
CTGCAG
CTGCAlG
CTGCA-lG
CTGCAG
CTGCAG
CTGCAG
CTGCAG
CTGCAG
CTGCAG
CTGCAG
CTGCAG
CTGCAG
CTGCAG
CTGCAG
CTGCAG
CTGCAG
CTGCAG
CTGCAG
CTGCAlG
CTGCAG
CTGCAG
CTGCA-lG
CTGCA-lG
CTGCAG
CTGCAG
CTGCAG
CTGCAG
CTGCAG
CTGCAG
CTGCAG
102
250
250
39
102,359
360
322
361
229
192
156
164
164
192
190
189
190
190
107
25
84
25
313
361
111
362
363,364
213
50
365
366
367
368
368
368
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Enzyme1
Pvul
PvuU.
Rsal
RsrU
Sacl
SacH
Isoschizomers
YeiEH
YenEI
YOII
BmoAI
BmaBl
BmaCl
BmaDl
Bmal
EcJJI
Nba
Rshl
Rspl
Xnil
XorU
Bool
Cfr6l
Mai
CviQl
Cpol
EC0136H
EcoICRI
NasSI
Scol
Sstl
Bad.
Cfr37l
CfrAU
CfrW
C/r43I
Recognition2
Sequence
CTGCAG
CTGCAG
CTGCAiG
CGATiCG
CGATCG
CGATCG
CGATCG
CGATCG
CGATCG
CGATiCG
CGATiCG
CGATiCG
CGATCG
CGATCG
CGATiCG
CAGiCTG
CAGiCTG
CAGiCTG
CAGCTG
GTiAC
GiTAC
CGiGWCCG
CGGWCCG
GAGCTiC
GAGCTC
GAGCTC
GAGCTC
GAGCTC
GAGCTiC
CCGCiGG
CCGCGG
CCGCGG
CCGCGG
CCGCGG
CCGCGG
Me3 Commercial*
site source
ABGMNPRU
B
4(4) ABGIMNPRU
4(4)
ABGIMNPRU
GN
AGIMNPRU
B
GINPRU
Reference
368
368
368
369
27
27
27
27
28
370
111
371
372
259
366369
369373
374
41,44373375
376
377
7
378
27
379
190
107
84
342
380381
379
55,258
42
42
43
43
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Enzyme1 Isoschizomers
C/r45II
CscI
EccI
Ed2Sl
EcB7l
Eco55I
Eco92I
Eco96I
Eco99I
EcolOOI
Ecol04I
Ecol34I
Ecol35I
Ecol58I
Gafl
GceGU
Gal
Mrol
NgoDI
NgoHI
NgoPm
NtaDin
NtoSI
PflMI
Seal
Sflfcl
SaJU
Sfcol
S/rl
S/iyl
Sstn
Tgn
San
HgiCm
HgiDU
Recognition2
Sequence
CCGCGG
CCGCiGG
CCGCCX3
CCGCGG
CCGCGG
CCGCGG
CCGCGG
CCGCGG
CCGCGG
CCGCGG
CCGCGG
CCGCGG
CCGCGG
CCGCGG
CCGClGG
CCGCiGG
CCGCiGG
CCGCGG
CCGCGG
CCGCGG
CCGCiGG
CCGCGG
CCGCGG
CCGCiGG
CCGCGG
CCGCGG
CCGCGG
CCGCGG
CCGCGG
CCGCGG
CCGCiGG
CCGCGG
GiTCGAC
GiTCGAC
GiTCGAC
Me3 Commercial4
site source
B
ABGIMNPRU
Reference
43
382
55,383
210
46
164
192
192
192
189
212
190
190
189
322
384
322
385
180
386
224
49
17
387
130
342
45
388389
388,389
390
380
109
391
15
15
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Enzyme1
Saul
Seal
ScrFl
Sdul
Isoschizomers
Nopl
Rhel
Rhpl
Rrhl
Rrol
Xam\
Xril
Aocl
Axyl
Bsu36l
CCTII
Eco76l
EcoSM
Ecoll5I
EcoUSl
MstU
OxaNI
Seem
Asp763l
BsthO.
Ecoidl
Eco51H
Eco8OI
Eco85I
Eco93I
Ecol53I
Msp67I
SsoU
AocU
Bspl286I
NspU
Recognition2
Sequence
GiTCGAC
GTCGAC
GTCGAC
GTCGAC
GTCGAC
GTCGAC
G4.TCGAC
CCiTNAGG
CClTNAGG
CC-lTNAGG
CClTNAGG
CClTNAGG
CCTNAGG
CClTNAGG
CCTNAGG
CCTNAGG
CClTNAGG
CClTNAGG
CCTNAGG
AGTlACT
AGTACT
AGTACT
CClNGG
CCNGG
CCNGG
CCNGG
CCNGG
CCNGG
CCNGG
CClNGG
1CCNGG
GDGCHlC
GDGCHlC
GDGCHlC
GDGCHlC
Me3 Commercial4
site source
M
G
N
B
AU
ABGMNPRU
N
2(5)
G
N
R
Reference
111
108
108
54
54
391
392
393
87
394
395
396397
192
398
189
189
111
112
307
399,400
156
56
401
402
164
192
402
192
189
38
202,403
404,405
87
55,102,406
6
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Enzyme1
Seel
Sfattt
Sfil
Smal
SnaBl
Snal
Spel
SphI
Sp/I
Sspl
Stul
Sryl
Taql
Isoschizomers
C/r9I
Xcyl
Xmal
Ecol05I
Ecol58n
Xcal
Pael
SpaXl
Pftd
AatI
AspTBl
Oryl
EcoU71
GdO.
NUSl
Ecol30I
Eo»T14I
Ea>T104I
SWAI
SfcfBI
stra
CciBDI
Recognition2
Sequence
C4OJNGG
GCATC(5/9)
Me3
site
GGCCNNNNiNGGCC
CCCiGGG
CiCCGGG
CiCCGGG
CiCCGGG
TACiGTA
TACiGTA
TACGTA
GTATAC
GTAiTAC
AiCTAGT
GCATGiC
GCATGiC
GCATGC
CiGTACG
CGTACG
AATiATT
AGGiCCT
AGGiCCT
AGGCCT
AGGCCT
AGGCCT
AGGiCCT
AGGCCT
CiCWWGG
CCWWGG
CiCWWGG
CCWWGG
CCWWGG
CCWWGG
CCWWGG
TiCGA
TCGA
3(5)
2(4)
4(6)
Commercial4
source
N
GNFRU
ABGIMNPRU
R
INP
GMN
BMN
ABGIMNPRU
A
BMN
ABGMNPR
IU
BGNP
A
BGIMNPRU
Reference
307
115
407
365,408,409
41,44,375,410
411
365
412
413
189
414
415
313
416
417
107
265
27
400
418
8
156
28
137
240
84
419
137
420
420
421
421
421
422,423
321
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Enzyme1
TaqU7
TaqTf
Tsp451
TspEl
ran 11
rain ii
Vspl
Xbal
Xhol
Isoschizomers
Tfll
TthHBSl
Fsul
Ntal
Spin
Ttel
Ttrl
Asel
Abrl
Asp47l
Asp7031
Bbim
Blul
BssHI
Bstm
BstU
BstVI
BsuMl
Bthl
Ctrl
DdeU
Meal
Mecl
Mpul
Msil
PaiSTl
Recognition2
Sequence
TCGA
T-LCGA
GACCGAC11/9)
CACCCA01/9)
GTSAC
AATT
GACN4-NNGTC
GACNNNGTC
GACNNNGTC
GACNNNGTC
GACNNNGTC
GACNNNGTC
CAARCA(ll/9)
AT4-TAAT
ATiTAAT
TiCTAGA
C4-TCGAG
CiTCGAG
CTCGAG
CTCGAG
CTCGAG
CiTCGAG
CTCGAG
CTCGAG
CTCGAG
CTCGAG
CTCGAG
CTCGAG
CiTCGAG
CTCGAG
CTCGAG
CTCGAG
CTCGAG
CTCGAG
CiTCGAG
Me3 Commercial4
site source
4<6) A
AGINR
N
ABGIMNPRU
ABGIMNPRU
3(5)
5(6) N
Reference
423
423-426
55,427
428
429
310
342
84
265
310
310
430
431
150
432
433
434
156
69
14
433
117
117
56
435
102^32
131
436
55
69
376
376
55,290
437,438
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Enzyme1
XtoH
Xmam
Xmnl
Enzyme
EcoAI
EcoBI
EcoDI
EcoDXXI
EcoKI
Isoschizomers
Panl
PflNl
PflW
Sou3239I
Sril
Sail
Serf
Sgal
Sgol
Slal
Slul
Spal
Xpol
AHAI
Aim
BstYl
Mfll
BstZl
Eagl
Eco52I
Asp700l
Recognition2 Me3
Sequence site
C4-TCGAG
CTCGAG
CTCGAG
ClTCGAG
CTCiGAG
CTCGAG
CTCGAG
CTCGAG
CTCGAG
C4.TCGAG
CTCGAG
CTCGAG
C4-TCGAG
R>lGATCY
RGATCY
RGATCY
R-lGATCY
RiGATCY
CiGGCCG 4(5)
CGGCCG
CiGGCCG
CiGGCCG
GAANNiNNTTC
GAANNiNNTTC
Type I enzymes
Recognition
sequence
GAGNNNNNNNGTCA
TGANNNNNNNNTGCT
TTANNNNNNNGTCY
TCANNNNNNNATTC
AACNNNNNNGTGC
Commercial4
source
GM
N
A
B
N
AU
GN
M
Me sit
2(6)
3<6)
Reference
107
28
439
440,441
38
388
388
388
388
442
389
388
433
109,233,443
27
193
56
444
32,445
56
446
34,80
54,447
69
Reference
448,449
450-454
455
456,457
458-461
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Enzyme
EcoR124I
EcoRl 24/31
SfySBI
SfySPI
StySQI
Recognition
sequence
GAANNNNNNRTCG
GAANNNNNNNRTCG
GAGNNNNNNRTAYG
AACNNNNNNGTRC
AACNNNNNNRTAYG
Me site3
-3(6)
2(6) -1(6)
2(6) -3(6)
Reference
462
462
463
463
464
Enzyme
Ea>P15I
EcoPI
Hinfm
Isoschizomers
Hinel
Type III enzymes
Recognition
Sequence
CAGCAG
AGACC
CGAAT
CGAAT
Me3
site
3(6)
Reference
465,466
467-471
472,473
474
FOOTNOTES
1. * signifies that Dpnl and its isoschizomers require the presence of 6-methyladenosine
within the recognition sequence GATC
2. Recognition sequences are given using the standard abbreviations (475) to represent
ambiguity:
R = GorA
Y = CorT
M = A or C
K = GorT
S = GorC
W = AorT
H = AorCorT
B = GorTorC
V = GorC or A
D = Gor AorT
N = AorCorGorT
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3. The site of methylation by the cognate methylase when known is indicated as follows.
The first number shows the base within the recognition sequence that is modified. A
negative number indicates the complementary strand. The number in parentheses
indicates the specific methylation involved. (6) = N6-methyladenosine (5) = 5-
methylcytosine (4) = N4-methylcytosine.
4. Commercial sources of restriction enzymes are abbreviated as follows:
A Amersham (4/87)
B Bethesda Research Laboratories (9/87)
G Anglian Biotechnology Ltd. (1 /88)
I International Biotechnologies Inc (7/87)
M Boehringer-Mannheim (3/88)
N New England Biolabs (3/88)
P Pharmacia P-L Biochemicals (3/88)
R Promega Biotec (9/87)
U United States Biochemical Corporation (2/88)
5. EcoRII isoschizomers fall into two classes based upon their sensitivity to methylation.
EcoRII will not cleave when the second cytosine in the recognition sequence is
methylated to 5-methylcytosine whereas Mval will cleave such a sequence.
Isoschizomers of EcoRII that are like Mval are indicated by +.
6. Mbol isoschizomers fall into two classes based upon their sensitivity to methylation.
Mbol will not cleave when the recognition sequence contains 6-methyladenosine
whereas Sau3AI will not cleave when its recognition sequence contains 5-
methylcytosine. Isoschizomers of Mbol that are like Suu3AI are indicated by +.
7. TaqU differs from other restriction enzymes in recognizing two distinct sequences:
GACCGA(ll/9) and CACCCA(ll/9).
Alphabetical listing of Type II restriction enzymes
Aacl (BamHD
AatU
Accl
Acyl
Affa
AhaU {Acyl)
Aitl (Eco47IID
A/128821 (Psfl)
AliAJl (PstD
AtwNl
Amel (ApalD
Aocl (Saul)
Aosl (Ms/I)
ApaU
Aprl (NaeD
Aael (BamHD
Abrl OOwd
AccH (FnuDU)
Aeul (EcoRII)
Aflm
AhaUl
Aim QihoYD
A1H22S71 (BamHD
AIul
AhoXl (BbvD
Amen (Noel)
AocU (SduV
AosU (AcyV
Apel (MluT)
Apul (AsuD
Aatl (StuD
AccEBl (BamHD
Accm (BspMO)
AfR (AvaU)
Ahal (CauU)
AtiAl (XhoTD
AHl (BamHD
i4ii!2258I (BamHD
Ahol (BinV
Amal (NruD
AniMI (NaeD
AOTI (ECORID
Apal
ApeAl (NaeD
Apyl (EcoRD)
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Aqul (AvaD
AspM (PstD
Asp78l (StuD
Asp703l (XhoD
Asp7\%l (KpnD
Asp763l (ScaD
AsfVVI (AcyD
AsuHl (AcyD
AtuCl (Ben)
Avam
AvrU
Bad (SaclD
BamHl
BamNxI (AvaU)
BanUl (Clal)
Bbel (NarD
Bbim (XhoD
BbvH
Bcel70I (PstD
Bam (FnuDID
Bail (CflwII)
Bga
BinSI (EcoRH)
Blul (XhoD
BmaAl (PvuD
BnwDI (PvuD
BsaPI (MboD
BseU (HpaD
BsftAI (HaeUD
BsADI (Hflein)
BsmI
Bsp63I (PstD
Bsp71I (HaellD
Bsp78I (PstD
Bsp211I (Hflrin)
BspAl (Mbol)
BspHl
BspRI (HoelH)
BsrI
BssCI (HaeUD
BssHl (XhoD
Bstfll (BsiES)
BstDI (BstETD
BstFl (HindlH)
BstHI (XhoD
BstU (XhoD
BsKDI (EcoRID
BslRI (EcoRV)
BsJUI (FnuDID
BsJXI
BsfZI (XmaXS)
Bsull l4I (HaeUD
Bsull93I (FnuDID
BsuEU (FnuDID
BsuRI (HoellD
Btil C4WJID
CflwII
Asel (VspD
Asp47l (XhoD
Asp697l 04UBID
Asp7XS7\ (ClaD
Asp74H (HaellD
AspAl (BsfEID
Asul
AtuU (EcoRID
Aval
AmU. (Mstl)
Axyl (SfluD
Ball
BamKl (BamHl)
Banl (HgiCD
Bavl (PvulD
Btnl (Pstl)
Bbrl (Hindm)
Bail (Hfcal)
Bce243I (MboD
Bdl
Bcrl (N/fllV)
Bgtn
BOTSH (NarD
BluU (HoeHD
BmaBI (Pwl)
Bme216I (Avail)
Bscl (Clal)
BsePI
BsftBI (HaeHD
Bs/iEI (HaeHD
BsmAI
Bsp64I (MboD
Bsp7M (MboD
Bsp\O5l (MboD
Bsp226I (HfleHD
BspBI (Ps<D
BspMI
BspXI (CiflD
BsrHI (BsePD
BssGI (BstXD
BssHII (BsePD
BstBI MsuID
Baffin
BsfGI (BdD
Bstjl (HaeUD
BstMl (ScaD
BrfPI (BstEO)
BstSl (AvaD
BstVl (XhoD
BstXll (MboD
Bsu36I (Saul)
Bsull92I (HpaTD
Bsu6633I (FnuDID
BsuFI (HpoID
BthI (XhoD
Bvul (Hrijn)
CauUl (PstD
Asell (CauID
y4sp52I (HmdHD
Asp7O0l (XmnD
Asp708l (PstD
Asp748l (HpaW
AspHl (HgiAD
Asull
AtuBl (EcoRID
Avail
Avrl (AvaD
Bac36l (AsuD
BamTl (BomHD
BamNI (BamHD
Bflnll (HgiJU)
BteAI (NarD
Bbill (AcyD
Bbvl
BceTll (HaellD
BceFl (PnuDU)
Bcml (ClaD
BepI (FnuDID
BinI
Blil (HaellD
Bmal (Pvul)
BmaCl (Pvul)
Bpel (Hindm)
Bsel (HaeUD
BshI (HaellD
BshCl (HaellD
BshFl (HaellD
BsoPI (BsePD
Bsp67I (MboD
Bsp76l (MboD
BsplO6I (CJaD
Bspl286I (SduD
BspBU (AsuD
BspMH
BspXn (BdD
BsrPU (MboD
BssGH (MboD
BstI (BamHD
Bsta (HaeUD
BstEm (MboD
BsfGH (EcoRn)
BstKl (BdD
BsfNI (EcoRID
BstQI (BamHD
BsfTI (BsJXD
BsfWI (EcoND
BsfYI (XhoH)
BsulO76I (HaellD
Bsull92II (FnuDID
BsuBI (PsfD
BsuMI (XhoD
BthU (BinD
Caul (AvalD
Ccrl (XhoD
r298
Downloaded from https://academic.oup.com/nar/article-abstract/16/suppl/r271/2358541
by Cold Spring Harbor Laboratory user
on 08 November 2017
Nucleic Acids Research
CdOTl (EcoRID
Ceql (EcoRV)
Cfrl
C/r6I (PVUU)
Cfr9\ (Smal)
C/rl3I (AsuD
C//20I (EcoRH)
CfrlW (EcoRID
C/r28I (EcoRID
C/r31I (EcoRID
C/r35I (EcoRID
C/r39I (QrD
C/H2I (SacID
C/r45II (SacID
C/r48I (HWJID
C/rS37I (EcoRID
OiuII (HindlD
C/ml (HflellD
Cpul (MboD
Cpol (RsrU)
CthU (EcoRID
CwBO (MboD
CwDI (HmfD
COTGI (HmfD
CwKI (CviJD
CwNI (CwJD
COTII (SauD
DisI (SamHD
Dral 04MID
Dad
EaePI (PrtD
EagMI CAwID
ECBII (ECORID
Ed28I (SflcD)
Ec/77I (PstD
EcS39I (EcoRID
Eco26I (HgiJID
Eco35I (HgiJID
Eco40I (EcoRID
Eco43I (SCTFD
Eco47III
Eco50I (HgJCD
Eco52I (XmsIID
Eco57I
Eco64I (HgiCD
Eco68I (Hgijm
Eco721 (PnwCD
Eco80I (ScrFD
Eco83I (PStD
Eco90I (QrD
Eco93I (ScrFD
Eco97I (Eco31D
EcolOOI (SflcID
ECO105I (S/wBD
Ecoll8I (SiiuD
Ecol28I (EcoRID
ECO133I (PstD
CeR (BdmHD
C/TI (PstD
C/r4I G4SUD
gr7I (BsfEID
C/rlOI
C -^141 (C/rD
C/r22I (EcoRH)
C/r25I (EcoRH)
C/J-29I (EcoRn)
Cfr32I (HindlD)
C/r37I (SflcD)
C/r40I (C/rD
C/r43I (SflcID
C^46I C4suD
C/rA4I (Ps»D
C/uI (DpnD
CAyl (StuT)
ClmU (Avail)
Cpel (BdD
CscI (SacID
CviAl (Mbol)
CviBTH (TaqT)
CviEl (HmfD
CviM (Mbol)
CmU (CCTJD
CviOl (CtTiJD
E»pnl
Droll
Dsall (HaeUD
Ea^I (XmallD
Earl
EccI (SflcH)
EcD7I (SflcID
Ed593I (PstD
Eco24I (Hgjjn)
Eco31I
Eco38I (EcoRID
Eco41I (EcoRID
Eco47I (Avail)
Eco48I (PstD
Eco5U (Eco3lD
Eco55I (SflcU)
Eco60I (EcoRD)
Eco65I (HindllD
Eco70I (EcoRID
Eco76I (SauD
EcoSlI (SauD
Eco85I (ScrFD
Eco91I (BstElD
Ea95l (Eco31D
Eco98I (Hmdm)
EcolOlI (Eco31D
Ecoll3I (HgiJID
Ecol20I (Eco31D
Ecol29I (Eco31D
Ecol34I (SflcID
(Espl)
C/oI (H/wD
gr5I (EcoRID
CfrSl (AsuD
CfrUl (EcoRID
C/rl9I (BsiED)
C/r23I 04suI)
C/r27I (EcoRn)
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Nrul
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